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AUTHORS: Lebkova, N. P. and Yarmonenko, S. P. 


Se a ene 
TITLE: The time factor in the radiation-protective effect of lecal asphyxia of bone morrow 


PERIODICAL: Radiobiologiya, v. 2, no. 2, 1962, 364-307 


TEXT: This is the continuation of a previous study. Adult mice weighing 18-22 g were irradiated in a special 
apparatus which allows automatic application of a tourniquet. A single dose of 700 r for 40 sec at a rate of 
1050 r/min was applied with a PYM-3 (RUM-3) unit. The tourniquet was applied 2 and 1 min before 
irradiation and 10 sec after irradiation. The smallest injuries to bone marrow were observed when the tourni- 
quet was applied 2 min before irradiation. In another experiment the mice were irradiated with a single dose 
of 700r (35 r/min). The tourniquet was applied on two legs 5-10 min before irradiation. From one leg it was 
removed immediately after irradiation and from the second 20 in later. Some differences in the mitotic index, 
chromosomal aberrations and telephases with chromosomal bridges were observed in bone marrow following 
postradiation asphyxia, but these are not conclusive. A tourniquet applied for 2 hours caused degenerative 
changes in the bone marrow in both irradiated and non-irradiated animals. There is | figure 4 and tables. 
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puted to reduction in ionizing density in reiation to 
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> yield in water irradiated with accelerated protons narticular- XxX 
A 


+ 
i 


ly at 1.8 - 7 Mev, which can be interpreted as an indirect indica- 
tion of the oxygen effect appearing in proportion to particle acce- 
Leration. Since the oxyren effect increases under the action of 
nigh energy protons, iv was thought that rediation sickness could 
be alleviated by preparations in which the oxymen effect plays 2 
major role in the mechanism of vradioprotection, ang this was con- 
firmed experimentally by local bone marrow aspnayxia in aice ipradi- 
ated with protons (660 mev) at 4,300 rad. where are 2 figures ang 
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> RUTHOR: wYarmonenko,,,S-..P.3 Kurlyandskaya, E. Bo; Avrunina, G. A.3 Gaydova, Ye.S.; 
-'Govorun, R. D.; Orlyanskaya, R. L.; Paly*ga, G. F.; Ponomareva, V. L.; Fedorove, 
iV. 1.3 Shmakova, N. L. . . 


| ere’ Reactions ‘to radiation an’ chemical protection of animalo subjected to 
_ . the effects of high-energy protons 


SOURCE: Konferentsiya po aviatsionnoy i kosmicheskoy meditsine, 1963. aN 
! Aviataionnaya i kosmicheskaya meditsina (Aviation and space medicine); materialy* 
:, konferentsii. Moscow, 1963, 510-514 


F TOPIC TAGS: corpuscular radiation, high energy proton, syr.chrocyclotron, gamma - 
“i, FaYy radiation effect, radioprotective agent, RBE : 


: ABSTRACT: Experiments were performed to determine the immediate and the delayed 
effects of high-energy protons and their RBE on animal organisms. High-energy 
- 4: protons of 660 Mev were generated on a syncrocyclotron. Comparative testa uoing |. 
; gamma rays from a C060 géurce were used in establishing the RBE. Nonpure strain , 
mice and rats were used, in addition to mice of the BALB and C-57Bl1 strains. 
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[ All materials were subjected to statistical analysis. In comparative experiments. - 
coe performed on rata subjected to a dose of 500 rad, the degree of injury to hemo- |. . 
-{.. poletic organs by protons was considerably less than injury caused by gamma - 
". | yad@dation. The depression of hemopoiesis in the bone marrow and the spleens of 
;. animals irradiated by protons was less profound and less prolonged, and regenera- 
{. tive processes began earlier than in injuries produced by produced by gamma rays. 
4+ This difference of effect was particularly clear in the dynamics of the peripheral 
|. dlood. After exposure to gamma irradiation, a profound and prolonged anemia 
fees accompanied by a loss of 4% of the erythrocytes and 51% of the hemo- . 
) globin. - ‘An equivalent dose of protons caused only insignificant lowering of these 
. indices. Similar effects were observed in the white blood corpuscles, particularly 
. in respect to neutrophiles. ‘The results obtained confirm that the condition of : 
.. peripheral blood does not reflect the true depth of radiation damage to hemopoiesis. 
pj Tn experiments with white mice, a study was made of early destructive changes 
- in the brain marrow, the dynamics of mitotic activity, and the kinetics of cells: - j 
“- with chromosomal injuries. Exposure to protons induced typical radiation de- ‘ 
generation of cells of the bone marrow, a slowing down of mitotic activity, and | - 
injuries to the chromosomes. A ‘strong linear relationship of injury-to-dose was ' 
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ACCESSION NR: AT4O42722 . 
; : 

- observed in all three indices within the 250--1000.rad range. Exposure to 
, equivalent doses jof gamma rays produced more pronounced changes, indicating that 
‘the RBE of protons is equivalent to 0.5--0.7. Preliminary administration of radio- ~~ 
‘ protective agents -~- AET (5,8 ~aninoethylisothioronium) MEA (mercaptoethylamine)s 
‘and 5 nor(S-nethoxy tryptamine) ~~ diminished the number of degenerating and aber= | 

rant cells in the bone marrow in ycoportion to the effect of the {ndicated drugs; 

_ on survival. fhe most effective appeared to be a combination of MEA and 5-MOT, Be ' 

_° whose use assured the survival of 50% of the mice when irradiated by doses of 1900 : 

i pads’ If irradiation 4s fractionated, the protective effect of the drugs is re- 


; duced’ sharply, oF 4t disappears altogether. In experiments on male mice of the ~~. 
’ and 700 rad, reversible changes were observe. 


‘ed in the weight of testicles. The change of weight and its subsequent recovery . 2 
‘was due to the death and the subsequent regeneration of germ cells. Protons have | 
a typical: sterilizing effect on the genitalia, but their RBE, in comparison 
‘with gamma rayS, lies between 0.6 and 0.7. The use of antiradiation drugs 

| did. not prevent the sterilizing action of protons, but it caused a somewhat smaller . 
‘loss of weight of the testicles and produced a shorter periad of sterility. White | 
-imale mice which had been protected by AET, MEA, 5-HOT, and cystamine from the 


: effects. of proton doses of 1300-=-1600 rad recovered their generative functions — 
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: ACCESSION NR: AT4042722 
: almost completely four to seven months after irradiation. The development of : 
‘the first generation of 290 mice obtained by crossing the protected and irradiated | 
_males with intact females took place without visible somatic injuries. The 
_ relative effectiveness of protons and gamma rays in causing somatic mutations 
‘was studied on livers of white rats who were subjected to doses of 150 rad. Re- 
‘ generation of the liver was induced by removing the large left and the front . 
right lobes of the liver. The operation was performed 24 hours after irradiation. 
. The animals were killed 30 hours after the operation, i. e., during the first wave. 
_ of the increase of mitotic activity. Control animals had 6.9% of aberrant cells, | 
while after irradiation by protons and gamma rays, the number of aberrant cells 
‘was 20% and 29%, respectively. This indicates that the RBE of protons in respect 
to somatic mutations is around 0.7. New data were obtained on the blastomogenic |: 
| effect of protons. & of 85 irradiated rats, tumors were found in 39. Twenty- — 
. ¥ive of them had multiple tumors in various locations. In experiments on non- 
- pure strain white mice, it was possible to show that antiradiation drugs, while, 
- increasing the ratio resistance of the animals, do not prevent subsequent develop-— 
ment of new growth. Out of 65 irradiated mice who died at various periods 74 
‘after exposure to protons in doses from 1300 to 1500 rad (after having previously 
. received antiradiation protection), fourteen had leucosis and four had sarcoma. 


ce ee Me Oe TT V/A g—G terete. 


t 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962130003-6" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962130003-6 


Bt(m) /B0S /2S( 4) "AEFTC/ASD/AIVL Foe 
ods aoe 


~~ Shmakova, “Nee and Yarmonenko; ee ead 


“¢ybelogical analysis of the of hich energy protons. Report 1. 
“Cell: degeneration. an mitotic activity 4f ‘bone marrow cells of mice 


3 aubigeved: “to: the total” irradiation” with” 660 Mev | eevee a , 
qi a jn a, 1963,. 291-293 


“give 3 da pding - Les-of- : 
and subsequent eecsnerative prosesses in the bone marrow r of ae Pieced to the 
total irradiation with 660 Mev protons in 800-1000 rad doses. The irradiation with 
protons caused in mica typical radiation induced degeneration of bons marrow cells 
and suppression of mitotic activity. The degree of these effects depended on the ab- 
sorbed dese. The tote} | biological effect of 660 Mev protons with respect to the ac- 
tion of Y=cays of Co in equal absorbed doses (800 rad), judging from the number 
of degenerative eells in the bone marvow in the period of the first 24 hours com 
prises on the average 0.3. The authors express their gratitude to I. M. Shapiro for 
consultation and aid 4n methods in the course of experimentation. — There are 3 
vabless- eters 
: Sa ToL Inatitute of. ‘Labor-Hygiene and Occupational Diseases, aa nee gor 
pear ce of Mediaal Sciences of USSR, Moscow. = 
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QUE: Reproductive abilit a mice Arradiated with high-energy provons and 
treated with chemical protectors; ee 


<7 SOURCES. Radioblologiya, Ve 5, NO 4, 1963, 576-581 
~ IS MOPIC TAGS: proton irradiation, cystesmine hydrochloride, cystamine hydrochloride, 
+} ABT, S-methaxytryptemine, hydroxylenine, radioprotector, reproductive ability : 
: : ABSTRACT: The reproductive ability of irradiavcd male mice was studied by sib- 
-* gfecting them to total-body trradietion with @ collimated vroton beam of 660 Mev 
fren a synchrocyclotron at the Ob''yedinemny*y institut yaderny*kh issledovanty 
(Joint Institute of Nuclear Research). The animals were given 4ntraperitoneal 
injections of the following protectors: 150 ng/kg cysteemine hydrochloride 5 
——>-$9-L0-min before exposure ,- 150 mg/kg cystanine hydrochloride 20 min before ex- 
_. : posure, 150 ng/kg AET 5 to 10 min before exposure, 75 ng/ke 5-wethoxytryptemine 
~\ jhydrochloride 20 min before exposurm, and 60 ng/ke hydroxylemine 5 to 10 min 
---! Degore exposure. After 6 months, 26 male mice were mated with 78 intact females 
e females for each male). The reproductive ability of 
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’ the mice wes determined by the mumber of pregnent females, and the munber end 
; development of the offspring, Of 76 fenales, 48. became pregnant (62%) and gave 
‘ birth to 237 young. The reproductive ability of male mice treated with redio- 
protectors before exposure to protons of 660 Mev in doses of 1300 to 1900 rad 
was fully recovered in 4 to 7 months after irradiation, The moet effective pro- 
tector was 5-methoxytryptemine, alone or in conbination with cysteamine; less 
effective were AET and hydroxylamine, or a combination of both compounds. How~ 
ever, it 1s possible that. the apparent edventage of some preparations over others ; 
48 due to naturel variations. Since the regeneration of spermatogenesis occurred 
four months after irradiation with 1900 rad, the sterilizing effect of protons 
does not differ markedly from that of x-rays or Y-rays. It is quite significant | 
_ that the development of tie firat-generation progeny from irrediated mele mice 
“protected against the action of protons was normal, Orig, art. has; 3 tables, 
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TITLE: © ‘Analysia of the effect’ of. radioprotective- agents -from -the- standpoint of — 


oothedr practical use =~ /7 
“SOURCE: Mediteinskaya rediologiye, v. 8, no, 6, 1963, 32-42. 


TOPIC TAGS: redioprotective agents, cystemine dihydrochloride,” AET promidse 22s occa, 
hydrobromide, - Samethoxytryptamine hydrochloride, ° mercamine hydrochloride,. 
redioprotector/radiation dose ratios, frectional irradiation 


ABSTRACT: A study was made of the relation between the dose of entirediation - 
drugs (cystanine dihydrochloride, AET bromide-hydrobromide, 5-methoxytryptemine 
hydrochloride, and mercamine hydrochloride, the last two given both singly and 
together), radiation dosage, and protective effects, White mice were irradiated 
with Gemma rays from a Co sup 60 radiation source at a dose rate of 57 r/min, 

Since ionizing rediation effects are cumulative, the study was conducted with 
repeated. sublethal doses until a eumilative lethal dose was reached, Survival 
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¥ unts of -railoprotective.egents were then 
smpared with rediated-under-the—same s-condi tions eee 
without _having received st series were-m de using- men 


arious redioprotector/radiation dose: che. first, the drugs Ore 


“gaministered in-full-and helf doses prec ations toteling 1400 r Spree 


- In the second series, the drugs were eam dosés only and. the ~ 
number of irrediations end administrations of the drugs ws cut from eight to two 
aoses-of 450-1: each-or-one- dose-of 850 re. The third series constated of four 
4rradieti tal ing-1100-r-preceded-b: sne=third—strength-dr*, doses,---1t Wes... s 

-eimeluded fr ane ee test series. that protective drugs may be-used seats a 

“giigetionated irradiation in half doses as well as full’ doses. No diréct ‘numerical —-———- 

Necelations were found: to-exist-between the drug dose, the radiation dose, and ; 

ihe effectiveness of the protective agent. It was found that fractionation of the 

total rediation dose, of itself, “reduces the effectiveness of redivprotec*ors. 
Simil:'taneous reduction of rediation (to one-fourth lethal dose) end drug (to one- 
third optimal dosi) dosage caused the protective effect to disappear. The 

- author reviews Scviet. and non-Soviet literature on chemical redioprotectors end 

- their prectical application. “Orig. art. nas:. ‘3 tebles.. 
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the intraperitoneal administration. Nercamine (150 mg/kg) produced 
-no radioprotective effect when introduced orally, intraperitoneal 
administration produced a marked Protective effect, rectal adminis- 
tration produced a similar effect only when larger doses 

(450—-600 mg/kg) were used. Rectal administration of S-me thoxy- 
tryptamine exerted a marked tadioprotective effect on the test 
animals. <A dose of 150 mg/kg resulted in 66.7% survival, a dose 

of 300 mg/kp, in 83.3%. Rectal administration of mercamine 

(150 mg/kg) produced 10% survival; with 300 mg/kg mercamine, all 
test mice died. AET had hardly any radioprotective effect when in- 
troduced rectally. The protective effect of combined intraperi- 
toneal administration of mercamine and 5-methoxytryptamine 

(150 +.75 mg/kg) resulted in 95% survival. The same dose intro- 
duced rectally resulted in 50% Survival, Orig. art. has: 3 tables. 
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when cells were removed for examination, The mitotic index was detemnined in 
controls and the animals of the first lot. Following stimulation of liver cell 
division by removing part of the liver the animals were sacrificed. The mitotic | 
im er number of damaged chromosomes and extent of damage vere determined. Results: 

. tare figured. The mitotic index of the second lot did not differ much from con- | 
m™ '. |trols. The lower the dose, the lower was the percentage of cells with chromosame 

> |aberrationse Thio effect increased with time; after 6 months handily any difference: 

-!| | from controls was observed. This was apparently due to repuir of chromosome | 
‘{injurdea in the resting cells (60% with one injured chromosome, Of with 2 or 
‘jmore)s On the basis of observations 1t was calculated that with time the number | 

‘ lof repaired cells tends to reach 100%. This finding is supported by the absence | 
of cells with 2 or more acentric fragnents and bridges upon longer exposure. The 
concepts on the cumulative effects of exposure may thus have to be re-examined. 

Such summary effects may weaken or fail to appear with very low doses. It appears 
that the determinant factor in these tests was the low dose rather than prolonged . 
exposure. It may thus be possible to regulate chronoc irradiation without recourse . 
to observations from a single irradiation. Orig. art. has: 2 tebles and 2 figures, 
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- 'aopre TAGS: irradiation resistance, 


ly pay irradiation, ganma irradiation 


irradiation damage, radiation ‘protection, 


ectors were tested on white mice in order to 
inst x-ray and gamma irradiation. The experi- _ . 


formed on 1300 white male mice weighing 20-23 g. The RUM-11 machine 
ameters are as follows: 180 kw, 15 ma, 
distance from enticathode: 35 cm. _ 


: ABSTRACT: Vaccines. and chemical prot 


‘ments were per 
‘iwas used for the x-ray irradiation. Its par 


| eaabere 0.5-mm Cu and l-mm Al, dosage 40 rad/min, 
unc: 628.58 
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Pe was used for Co®! gamma irradiavioa. ‘It was found that yeast ~~ 
lysates (prepared by the Instittte of Hicrobiology- AN SSSR) injected. intraperitonea’~ _ 
mice 2 weeks prior to exposure to an B00-rad dose of gamma irradiation had no 


‘Ly hemi 
protective effect and, when injected immediately after irradiation, even shortened 
‘thelife of the mice. BTsZh vaccine (prepared by the ILM im. H. F. Gamalei) was 


~—--fnjected-intraperitoneally-(1_mg-per_mouse) 2 weeks before exposure to irradiation; 

athe vaccine was not found to change the degree of radiation sickness. Iajections-of—— 

.. tthe chemical protectors, sediun suinoethylthiophospliate and aminoethylisothiuronium, 
‘Mere found to be effective; the survival rate was 52% and 59% higher than in the con=— 
‘trol animals... Both preparations were injected intraperitoneally (7 mg per mouse } 
-10—15 minutes prior to irradiation. Tables showing survival rates for mice inject! - 
‘ed with the vaccines and chemical protectors (separately and in combination) and 

for one-time and repeated irradiation are given, Orig. art. has: 2 tables. . [14]: 
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ABSTRACT: .This study was conducted to provide new data necessary for 
lunderstending the action of protectors in fractioned irradiation. The 


dihydrobromide), cystaphos (sodium beta-aminoethylthiophosphate), and 
5-MOT (5-methoxytryptamine hydrochloride) on the number of karyocytes, 
blood leukocytes and spleen weight were noted. In mice injected with 
\AET, three days after single total irradiation or fractioned irradistion 
.jwith dosages in the 270-700 r range, the number of bone marrow cells was 
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higher by 2-3 million karyocytes per femur then in unprotected animals. | 
The shielding effect of protectors in fractioned irradiation increases 
as the interval. between individual irradiations increases. This is 
primar{ly connected with the degree of hemogenesis recovery. The result 
of the protective action of protectors in totel end fractioned 
irradiation is 98 decrease of the effective radiation dose end 
acceleration of repairs due to the greater number of protected blood- 
-|forming cells in protected snimals in comparison to the controls. Under | 
fractioned irradietion conditions the use of a combination of cystapnos + 
|§.MOT significantly increased their protective effect, as compared to 
_|the protection effected by the component protectors, in both sub- and — 
_|gupralethal doses. Orig. art. has: 1 figure and 6 tables. Ge 
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ABSTRACT: The purpose of the investigation was to compare the effects of 

certain radioprotective agents on. the survival rate of mice irradiated in 

- | doses calculated to injure primarily bone marrow and the intestine and, if - 

‘|. there were any indications of differentiated protection» to test a combina=,; | 
tion of the agents for potentiated offectiveness, 

oa ie Aninoethylisethiuronium (AET)» aminoethylthiophosphoric acid (AET?)» t 

“| land Semathoxytryptamine (5-MOT) were injected intraperitoneally in doses of ; 

12 and 1.5 mg/mouse 10 minutes before. the animals wera irradiated with 700» . 

“1 ‘800, 900, 1,000, 15100s and 1,200 ro The LDsq/49 Tose from 600 to 15100 x», 

~ ieee, 1.83 times as compared with the controle However, the simultaneous 

administration o£ ABT and 5«MOT increased the LD59/349 to 1,100 r. 
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TITLE: Mechanism of injury at q shielding of the bone marrow of animals against 
oe presented at the Conference_on_Problens. apenas! 
pace Medicine held in Moscow from 24-27 May 1966 o. ts 


proton and * ray irradiation 
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SOURCE: Konferentsiya po problemam kosmicheskoy meditsiny, 1966. Problemy 
kosmicheskoy meditsiny. (Problems of space medicine); materialy konferentali, 
Moscow, 1966, 387-388 


TOPIC TAGS: ionizing radiation biologic effect, proton radiation blologic effect, 
relative biologic efficiency, hematopoiesis, radiation tissue effect, bone marrow 


ABSTRACT: . 
: Experimental data were obtained on the kinctics of radiation injury to 
‘one marrow in mice. Animals were irradiated with x-rays and high- 
energy protons in doses of 250—700 rem, Interstage death of cells, me 
chromosome aberrations and delayed cell division were evaluated as factors: 
contributing to radiation injury. Quantitative cytological analysis showed 
that bone marrow destruction in the first few days alter irradiation was __ 
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largely due to delayed cell division, combined with a normal rate of 
_jejection of formed blood elements into the sanguiferous jumen, in the range: 
of lethal and sublethal doses used, bone marrow destruction occurred ex- ‘ 
‘ponentially, regardless of dependence on dose value of protective agents, 


It was found that interstage death and chromosome injurics do not 
essentially alter the bone -marrow destruction rate, but they do determine 
f radiation injury, since they characterize the cellular ' 
d the degree of leukopenia in the period 
1 leukocytosis observed immediately a 
al of cellular. detritus - 


Radioprotectors work by weakening all types of radiation injury to cells. 
They have a lesser or negligible effect on the kinetics of initial bone~- 
‘marrow destruction. The protective effect is manifested by the beginning 
of regeneration, which is facilitated for protected animals because of the 
existence of a stock of undamaged hemogenic cells, The nvmber of these 
undamaged cella with all radiation doses exceeds the number in unprotected 
| control animals by 40%. This is caused by the difference in recovery.rate, ! 
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TITLE: Radioresistance of living organisms in the early postradiation perio 
SOURCE: AN SSSR. Doklady, v. 168, no. 6, 1966, 1411-1414 / 


TOPIC TAGS: irradiation resistance, radioprotective agent, x ray. radiation biologic 
Sed radiation damage, bone marrow, radiation tolerance, neutron radiation, biologic 
effec ; 

ABSTRACT: The author investigated M. M. Elkind's hypothesis that an initial increase 
in the radioresistance in animals is connected with the early elimination of sublethal 
injuries owing to the restoration and radiosensitive systems. The experiments were 
performed on 655 female white mice weighing 20-22 g and on 80 female white mice weigh- 
ing 26-28 g. Whole-body x-irradiation was done in a uniform field at 15 ma, 180 kv, 
at.a dose rate of 37 r/min with 0.5 mm CU + 1 mm Al filters. The criterion for deter- 
mining the stage of radioresistance within the range of doses which cause “bone mar-~ 
row death" was 30-day survival of the animals following two exposures to doses of 

300 and 420 r at invervals of 1.5, 3, 6, 9, 12, 18, and 24 hrs as compared with sur- 
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vival following a single irradiation by a 720 r dose. In the range of doses which 
cause the "enteric" form of death, the animals were subjected to two doses at 500 and , 
600 r at intervals of 1.5, 3, 6 and 24 hrs. Their survival rate was compared with i 
that observed after single doses at 1100 r. Survival rates and results of bone mar- 
row analyses under the various conditions of the experiments are graphed. The change 
in radioresistance of the organism, determined by sensitivity to repeated irradia- 
tion, was found to depend abow: ail on the proliferative capacity of the bone marrow. 
Active restorative processes begin immediately after irradiation. They occur ini- 
tially as a result of recovery of the vital capacity of the cell population in the 
bone marrow and intestines from sublethal doses, and later, as a 7esult of regenera- 
tion. Changes in radioresistance following irradiation by large doses were of a 
similar nature. Comparison of the author's results with those obtained in experi- 
ments on neutron Srradiation, in which no such changes in resistance were found, in- 
dicated a direct connection of the extent of cell damage with the magnitude of line- 
ar energy loss; at high values, cells are irreversibly damaged according to the 
"Nali-or-none" law. Special experiments have shown that the effectiveness of such 
radiation protection agents as cystaphos and mexamine is increased during the period 
of increased radioresistance. The author thanks I. F. Ivanova and Yu. D. Kuznetsov i 
for technical assistance in carrying out the work. Presented by Academician I. L. i 
knunyants on 19 January 1966. Orig. art. has: 4 figures. (14) | 
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SOURCE: Radiobiologiya, v-- 5, no. 3, 1 1965, 393-401 


TOPIC TAGS: high energy proton, biological effect, mouse, cytology s radiosensitivity, : 
| BBE. spermatogenesis , . | a 
; ‘ABSTRACT: : Experinents were. » eontucted”s on half-grown ‘male ‘mice of the BALB line, te 
‘l nose radiosensitivity. was ‘high, and .on normal white male rats. “General and local 
irradiation of the testes of normal mice with a dose of 400-rad - decreased the weight. 
{of the: -testes—and_severely. 4{nhibited spermatogenesis. The greatest effects were — i 
yed: 28—30 days | after. iri adiation,-: However s: not-all-germ- celii'-were destroyed, 
ye arter. ho. ays with nearly complete : vecovery. by the]: 
0-Mev. protons. in. the. OIYAL: synchrocyclo~ ie 
a “dose-of: Se 500. yad/min. a gemma irradiation: 400k plac 
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accurate statistical tests. As. a control factor, the effects of | a - 
protons and other radiosensitive organs were evaluated by messuring wane, 
the change in wei leens of mice. Of 70 mice irradiated with a proton |” 
dose of 500 rad, 90 died when irradiated with @ 700-rad dose. | 


Exposure to the same. dose sg killed 40 of 4110 and 110° of 210- animals, - 
| respectively. ‘The contro up of 400 animals. in general, 660-Mev 
| protons and game rays pr changes in the weight of BALB mice. - 
Ttestes at doses of 500—700 rad, yat testes..at 250 rad. - 


Radiation caused the destruction ‘and subsequent regeneration of functional celluler 
elements. “Pretons in .@ dose of 685 rad or gemma. rays in a dose of 430 rad pro- 


duced about the seme loss of. reproductive ability. in the majority. of animals for 


6 months after irradiation, followed by later: recovery+ ” The effect of 660-Mev pro- 


ons in the testes of mice. and rats was-less than the effect of gamma rays. The 


-RBE of protons ehiculated’ atthe “time “of a 50-péercent- recovery. in mouse testicular | ree: 
weight was 0-6--0-7+ Orig. art. has: 3 tables” and 6 figures. 9 pores [OD ee | 
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